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EXECUTI VE SUWARY

The rapidly rising rate of deaths due to acquired
i mrunodefici ency syndrone (AIDS) in Africa has caused an
unprecedented public health crisis across the continent. In
Africa, unlike in other regions, the predoni nant node of
transni ssion of the hunman i munodeficiency virus (H V), which
causes Al DS, has been heterosexual intercourse, and has been for
over a decade. This has led to a continent-w de epidemc of a
proportion unmatched in any other area of the world. Wdespread
efforts to prevent transm ssion, by increasing the use of condons
and ot her safe sexual practices and by inproving the treatnent of
sexually transnitted di seases, have nmet with only varying degrees
of success. Faced with this emergency, a mmjor concern for
policy makers and devel opnent planners is the overall denographic
i npact the disease will have on African countries. What will be
the long-termeffects of AIDS on population growth rates and
ot her soci oeconom c indicators in Africa?

Despite the many difficulties associated with accurately
cal cul ating the | ong-term consequences of AIDS, sone worKking
nodel s have been designed to hel p individual countries nake such
assessments. These cal cul ati ons center around four crucial
i ssues: the effect that AIDS will have on popul ation growth
rates in general; the inpact of the disease on inprovenents nade
thus far in child survival, such as declining infant nortality
rates; the extent to which the nunber of AIDS orphans will
continue to increase, and how this increase will influence
dependency ratios of African popul ations; and, the inpact on



productivity levels of both urban and rural econom es, given that
the uniformy fatal disease comonly strikes young adults, who
account for the |argest segnent of the workforce. These issues,
along with descriptions of denobgraphic inpact projection nodels
now avail abl e for use, are briefly exanined in this paper, which
is a synthesis of information on the denographic inpact of AlDS
in Africa. Al docunents referenced herein are available for

t hose who wi sh further information

BACKGROUND: FACTORS | NFLUENCI NG DEMOGRAPHI C | MPACT

St udi es conpl eted so far have identified several nmjor
trends within the African AIDS epidemic. It is concentrated
primarily in eastern, central, and southern Africa, it is spread
| argely through heterosexual and perinatal transm ssion, and it
nost heavily affects adults of both sexes between the ages of 15
and 44.

The many researchers working specifically to refine
proj ections about the denographic inplications of Al DS have
di scovered that within the African context several factors have
significant influence: sexual contact patterns; the nature,
distribution, and treatnment of sexually transmitted di seases
(STDs); geographic variations of H'V infection; and, migration
rates.

Sexual contact patterns are of inportance on a nunber of
| evels. The probability of HV transm ssion via sexual contact
varies according to whether the infected individual is male or
femal e, the absolute nunber and rate of change of sexua
partners, the ages of the sexual partners, and the degree of
het erogeneity in sexual activity within the popul ation
Transni ssi on has been shown to be nore likely between an infected
mal e and a susceptible fenale than the reverse. Consequently,

t he denographic i npact of the disease will be greater, as any
increase in nortality anong femal es has a direct inpact on the
net fertility of the popul ati on (Anderson 1989, 270). There is
still much debate about this issue, however (see "Popul ation
Growt h Rates" section bel ow).

O considerabl e i nportance anong the factors influencing HV
transni ssion within a heterosexual population is the presence of
genital ulcers and other types of STDs. Sexually transmtted
di seases, found to be prevalent in the nost severely affected
regions in Africa, have been shown to increase the risk of
transnission. |In a study of seronegative prostitutes in Nairobi
76 percent of the wonen with genital ulcer diseases tested HV
seropositive within two years. This conpares with 44 percent of
wonen in this study wi thout genital ulcer disease (Piot 1987,

109).

In Africa, as in other regions, the heterosexual spread of
Al DS occurs nost frequently in situations wherein relatively few
wonen (usually prostitutes) have sexual contact with | arge
nunbers of nmen (Caldwell 1989, 217). Thus, work-rel ated,
m gratory, and other forms of culturally based variations in
sexual behavior deternmine to sone extent the existing pattern of
the AIDS epidenmic in different regions of Africa.

Regi onal variations in sexual behavior -- both between
countries and between rural and urban areas -- are key to



expl ai ni ng the geographic differences in AIDS preval ence in
Africa. Such differences can also be attributed in part to the
timng of the onset of the epidem c. Because eastern, southern
and central Africa were the first areas where Al DS appeared, it
follows that these are the sane regi ons where the di sease first
reached epi denic proportions and where the disease has had its
greatest inpact on adult nortality. Low levels of infection have
appeared in northern and western Africa, and in the absence of

ef fective prograns for prevention and control, these regi ons nay
al so be plagued by an epidenic (Bongaarts and Way 1989, 8).

Regi onal popul ati ons have been shown to experience higher

| evel s of HI'V infection when sinultaneously suffering froma high
preval ence of viruses and parasites, which may | ead to increased
susceptibility through a chronic activation of the inmune system
High levels of HHV infection also are frequently found anong
groups that do not practice male circuntision, the absence of

whi ch has been strongly correlated with H 'V preval ence (Bongaarts
and Way 1989, 10-11).

Finally, migration is another |ikely explanation for
geographic variation. Anong rural regions of Africa, m grant
| aborers have been a source of transm ssion, as have nml es who
mgrate fromrural to urban areas without their famlies. The
H'V virus mght also be spread by tenporary mgrants such as
sol di ers and tradespeople (Lewis 1989, 25).

Proj ecting the denographic inpact of AIDS in Africais a
difficult task. Nevertheless, estimates nade to date nerit
di scussion. Although a conprehensive overview of all factors
included in these projections is beyond the scope of this paper,
the following four will be addressed: the effect on popul ation
size and growth rates; the inmpact on recent inprovenents in
infant and child nortality; the increase in Al DS orphans and the
i npact on the dependency ratio; and the inpact on |abor force
productivity. It nust be renenbered, however, that these
projections are only as reliable as the scarce epi dem ol ogi ca
data avail able from i ndividual countries.

POPULATI ON GROMH RATES

Al t hough there has been sone conjecture that Al DS woul d
elimnate Africa's future population growh and possibly result
in a reduction in overall population levels, current estinates
suggest that AIDS and positive popul ation growh rates will nost
likely coexist (Torrey 1988, 44). One study that refutes this is
a 25-year projection of the epidenm c based on the situation in
sub- Saharan Africa in 1990 and which estimtes a regional
popul ati on reduction by as nuch as 50 nillion (Way and St anecki
1991, 5). This nodel is currently being updated. Qher studies
estimate population growh rates in eastern and central Africa
will nmost likely remain positive because of continuing high
fertility rates, which in urban areas are typically 5 or 6
percent per year (Bongaarts 1988, 35). According to recent Wrld
Health Organization estimates, AIDS will slow Africa's overal
popul ation growth rate of 3 percent by .5 percent -- resulting in
an average annual growh rate of 2.5 percent (Wrld Health
Organi zation 1991, 355).

REVERSAL OF CHI LD SURVI VAL GAI NS



African nations have made great strides in the area of child
survival over the past decade despite debilitating econonic
conditions. Access to immnization, oral rehydration, and famly
pl anni ng services has increased dramatically (Sullivan and
Roskens, 1991, p. 13). One of the largest threats the Al DS
epidemi c holds for Africa is a decrease or even a conplete
reversal of the gains made in lowering nortality |evels for

infants and children under five years of age. Since both nen
and wonmen are being infected at an equal rate, |arge nunbers of
wonen of reproductive age are H 'V positive. 1In the near term

(over the next 10 to 25 years), the inpact of AIDS on child
survival is projected to be much nore severe than the inpact of

t he di sease on population growmh rates. Approximately one-third
of all infants born to H V-infected nothers will be HV positive
t hrough what is known as vertical or perinatal transm ssion
subsequently increasing infant and child nortality. The
surviving two-thirds of infants born to H V-infected nothers wll
be orphaned before age 15. Mortality under age five is projected
to increase by alnost 50 percent in urban areas of Africa over
the next 25 years as a result of the epidenic (Way and Stanecki
1991, 7).

Such estimates indicate that the success achieved to date
with child survival interventions could easily be erased. In
fact, as AIDS spreads in Africa, the recent gains nade in
ensuring child survival are likely to be not only erased, but
increasingly reversed (Valleroy 1990, 669). Child and infant
nortality rates, which were projected to decrease by 35 to 40
percent in the absence of AIDS, are now expected to remain the
same or increase slightly because of AIDS (Wrld Health
Organi zation 1991, 355).

Child nortality levels adjusted to include the inpact of the
AIDS virus for selected African countries are shown in Figure 1.
In each case, when adjusted for AIDS, nortality rates increase
slightly or renain the same. The lack of visible differentials
bet ween t he baseline and Al DS-adjusted nortality rates for sone
countries is a result of the difference in the nunber of births
occurring in high and | ow preval ence areas. |n nost African
countries, a large nunber of births occur in rural areas, where
H V preval ence renains low. This results in a negligible
differential between the adjusted and non-adjusted rates. In
sonme countries, on the other hand, the inpact appears nore
extrene, as in Uganda (Figure la) and Zanmbia (Figure 1c). The
differential in Uganda is caused in large part by the high
preval ence of the virus in both rural and urban areas. (The
i nfection has been present in Uganda |onger than in nost other
African countries.) |In Zanbia, the differential is due to the
fact that nost births occur in high-preval ence urban areas,
increasing the relative nunber of perinatally transmtted cases
of HI V.

NEW ORPHANS AND DEPENDENCY RATI O | MPACT

Rel ated to the issue of child survival is the nunber of
children who will be orphaned as a result of losing their parents
to AIDS. Unless partners are infornmed when their spouse is
i nfected and ensure that they are protected by a condom during
al | subsequent sexual contact (very difficult to achieve), there
is a risk of transm ssion between husband and wife. Thus, it may



be rare to see one parent survive when his or her spouse has been
infected with H'V (Preble 1990, 678).

Such a situation results in children being residentially
di spl aced. Wen housing is available with relatives or close
friends, the children nmight end up in an extended fanily
situation; if not, institutionalization or state adoption
prograns, where they exist, may be their only option (Eberstein
1988, 180).

During the 1990s, five to ten mllion children under the age
of ten are expected to becone AIDS orphans in Africa (Sullivan
and Roskens 1991, 10), greatly increasing the burden on extended
famlies. My famlies in eastern and central Africa are
experiencing the breakdown of extended famly systens, as they
are already stretched to their linmts by the burden of AlDS-
rel ated caregiving (Hunter 1990, 683).

In spite of the increasing nunber of children who wll
becone orphans as a result of AIDS, a dramatic shift in the
dependency ratio is not expected for nobst countries. Wile the
ratio is increased by the direct effects of nortality anong
sexual ly active adults, the reduction in birth rates conbi ned
with the death of reproductively mature adults tends to decrease
t he dependency ratio (Anderson 1988, 103). |In other words,
al t hough the nunber of infants, children, and elderly without
caregivers nornally increases with increasing nunbers of births,
birth rates are now decreasing due to fanily planning and Al DS-
related deaths in young adults. Wthout the presence of an
epi demi c, this decrease would | essen the dependency ratio.
However, the nunber of adults who are capable of caring for these
dependent groups is also on the decline because of the rise in
Al DS-rel at ed deat hs, bal anci ng out any beneficial inmpact of the
lower birth rates.

This information has recently been further refined to
di sti ngui sh between the dependency ratio and the di sease-rel ated
dependency ratio, the latter defined as the extra burden inposed
by the care of AIDS patients. "The disease-rel ated dependency
ratio tends to increase with tine as a consequence of the
i ncreasi ng burden of caring for AIDS cases as the epidenic
unf ol ds" (Anderson 1989, 257).

Economi ¢ anal ysis suggests that the health care systens of
sub- Saharan African countries will be able to provide only
mnimal care to AIDS cases in the future. Wthout a substanti al
increase in per capita health expenditures, even treatnent costs
as | ow as $100 per patient will not be sustainable (Row ey 1990,
54). One anal ysis of the cost-effectiveness of AIDS prevention
prograns presents a nodel that is intended "to guide the setting
of priorities for the use of finite resources, with the objective
of achi eving the maxi mumreduction in AIDS-related nortality and
nmor bi dity" (Weinstein 1989, 473).

The inpact of AIDS on the dependency ratio within a given
popul ation will be determined in large part by the denographic
and epi dem ol ogi cal patterns present in that particul ar
community, such as the fertility rate, the existing dependency
ratio and the presence of high risk groups (Anderson 1988, 233).



HUVAN RESOURCES: THE EFFECT ON PRCDUCTI VI TY LEVELS

Because those stricken with AIDS are usually fromthe nost
productive age group in society, there is nuch concern about how

the epidemic will affect production |evels and economnic

devel opnent. At the household level, the death or illness of the
mai n provider often leads to abject poverty for the famly. At
the national |evel, econonmic productivity will also decline.
"Primary industry will be affected through |oss of productivity
fromthe illness, early retirenent, and death of expensively

trained skilled and unskilled enpl oyees" (Flem ng 1990, 194-195).

One study assessing the effect of AIDS on copper mning in
Zanbia illustrate the potential inpact of the disease on industry
t hroughout the devel oping world. Because copper mning in Zanbi a
is labor intensive, any reduction in the efficiency of the | abor
force that results fromill health and death will affect the
i ndustry significantly. Qwher inplications include rising costs
pl aced on industry to provide extra services, such as early
retirenent benefits or fanm |y support that in turn would reduce
overall profits (Nkowane 1988, 158). Industries, particularly
| abor-intensive industries, will nost |ikely be forced to set
asi de a higher percentage of its profits to conpensate for this
nortality inpact.

A simlar assessnment has been nade of the inpact that AlIDS

will have on food production. Africa is the only region of the
wor | d where food production has been declining over the [ast 20
years, a situation further threatened by AIDS. "In order to

ensure the continuation of food production, any strategy for
coping with AIDS nust include nmeasures to support |ocal farm ng
systens if and when popul ati on declines" (Abel 1988, 146). The
extent to which rural production systens are affected by
increased nortality will be influenced by the extent to which
farm ng systens are exposed to spatial and/or cultura

transni ssion patterns of the disease (such as urban-rura

m gration) (Abel 1988, 148). AIDS-adjusted adult nortality

| evel s are shown in Figure 2.

I NTERVENTI ONS:  VWHAT WORKS

In view of the devastating effects of the AIDS crisis, it is
crucial for African nations to inplenment those AIDS prevention
prograns that have proven nost successful. Since 1987, the Wrld
Heal th Organi zation's d obal Programme on Al DS (WHO GPA), has
assi sted nmore than 100 countries in the developing world to
establish National AIDS Control Prograns. These prograns pronote
prevention activities such as education, blood screening, and
research. The U S. Agency for International Devel opnent (USAI D)
is the largest financial supporter of WHQO GPA, and, in addition
funds its own bilateral assistance programfor AlIDS prevention.
Prograns such as the AIDS Techni cal Support Project of the
Research and Devel opnment Bureau, which have infornmation
educati on, comuni cation, and research conponents, aimto
i ncrease the use of condons, reduce the nunber of partners and
ot her high-risk behaviors, and decrease the preval ence of STDs
(USAI D 1991, 1).

The maj or | esson | earned through interventions carried out
to date is that the spread of HV and AIDS is sl owed nost
ef fectively by focusing on prograns that change sexual behavior



and control the spread of other sexually transnitted di seases.
Exanpl es of activities currently targeting behavi or change are
condom sal es and pronotion, education about the benefits of
partner reduction, and social marketing canpai gns pronoting Al DS
awar eness. Yet despite such efforts to control the disease, AlDS
continues to outpace attenpts to contain it. USAID has
reconmended that nore support be given to inproving the
prevention and control of AIDS and ot her sexually transnmtted

di seases (USAID 1991, 23; Sullivan and Roskens 1991, 26).

MCDELS

In the section that follows, several nodels for projecting
t he denographic i npact of AIDS are described. Readers should
refer to the cited docunents for technical details on the
structure of these nodels.

I nt eragency Worki ng G oup

The U.S. State Departnent's |nteragency Wrking Goup (IW5
nodel for the spread of H V uses data derived from surveys,
surveillance, and special studies on AIDS in devel opi ng
countries. Wth support fromUSAID, the Center for Internationa
Research at the Bureau of the Census maintains a database with
results fromthese surveys. Once the country-specific data are
eval uated by trai ned epi dem ol ogi sts and denographers, the data
are incorporated into the | WRAI DS nodel. The nodel requires
addi ti onal age- and sex-specific data on behavioral risk factors
in order to analyze the spread of H V through heterosexua
partnershi ps, bl ood transfusions, perinatal transn ssion, and
i ntravenous drug use. The conputer-based | W5 nodel incorporates
data on factors known to affect the epidemic as well as estimtes
of data on factors that are still speculative. This nodel is
"designed to provide...insights into specific denographic and
epi dem ol ogi cal questions about the epidemc," including the
ef fect on dependency ratios, infant and child nortality, and
popul ation growth rates (Stanley 1989(a), 2). It can also be
used to sinulate inplenenting individual or conbined
interventions to reduce HV transm ssion. Such simnulation
efforts are underway to assist WHO GPA to set reasonabl e and
effective target levels for condom use, partner reduction, and
STD treat nent.

Al M and DEMPRQJ

The Denographi c Projection Mdel (DEMPRQJ) and the
presentation graphics software known as the AIDS | npact Model
(AIM, like IWGAI DS, are conputer-based and can be used on a
personal conputer, but are | ess conplex. Both DEMPRQJ and Al M
were created by the Future's Group and are the results of A1.D.-
funded projects. A full-featured popul ation projection program
DEMPRQJ features a special section on AIDS that incorporates
assunptions about the future course of HV infection into the
denographi c projections. "DEMPRQJ does not project the spread of
the infection but does allow the user to examnmi ne the denographic
consequences of different assunptions about the incidence of new
H V infections" (Stover 1990(b), 3).

Devel oped by the Futures G oup under a subcontract to the



Fam |y Health International AlIDSTECH project, Al M does not
conpute the projections itself, but uses the output of the IWs
nodel or DEMPRQJ. AlMdisplays the IWG or DEMPRQJ results in
graphic formthrough the use of a user-friendly nenu system for
presentations and workshops. AIMalso "extends the

epi dem ol ogi cal cal cul ations to exam ne the soci oeconom ¢ inpacts
of AIDS, which may be different for each application" (Stover,
1990(a), 2).

Bongaarts Mbdel

A mat henmati cal nodel for forecasting the spread of H 'V and
t he ensui ng denographi ¢ consequences has been devel oped by John
Bongaarts of the Popul ation Council. The objectives of this
nodel are simlar to the IWGin that they seek to project annua
i nci dence and preval ence of H V infection and Al DS, AlIDS deaths,
the inpact of AIDS on such variabl es as popul ati on size and
growh rate, age and sex structure, birth and death rates, life
expectancy, and nortality rates within different groups.
I nterventions such as bl ood screening nmay al so be accounted for
in this nodel (Bongaarts, 1988, p. 2). However, studies
eval uating the Bongaarts nodel have determ ned that the nunerical
code Bongaarts devel oped to predict the spread of HV infection
and progression to AIDS is not acceptable (Stanley 1989(b), 2).
Results are described as unpredictabl e because the code is based
on flawed assunptions, contains programm ng errors, and the
popul ation structures used are unrealistic and inflexible. For
exanpl e, the code assunes no routes for transmitting infection
bel ow t he age of 15. For cultures not neeting this popul ation
structure, the code is not applicable (Stanley 1989(b), 6).
Based on this information, the AIDS Division of A l.D.'s Ofice
of Health of the Research and Devel opnent Bureau does not
reconmend use of the Bongaarts nodel for projecting Al DS cases
and i npact.

Anderson, May, and M ean Mode

Roy Anderson and col | eagues have devel oped a nmat hermati ca
nodel that describes the spread of HV w thin heterosexual
communi ti es and t he denographic inpact of AIDS i n sub-Saharan
Africa. This nodel was recently revised to enphasi ze dependency
ratio, the significance of different sexual contact patterns
bet ween different age groups of both sexes, and the future inpact
of control measures such as educati on and condom use (Anderson
1988; Anderson 1989).

SUMVARY

Al t hough no definitive projections have been devel oped as
yet, nost studies concur that AIDS will produce a decline in
popul ation growth rates in Africa, but not enough to result in
these rates becomi ng negative in the near future, especially if
current preventive efforts are successful. There is a great
danger that the acconplishnments made in child survival on the
continent will be either erased or reversed, and that the nunber
of orphans resulting fromthe death of infected parents will
contribute to this reversal. The orphan issue may al so threaten
the well -being of the extended fanmily, which may not be able to
endure the added pressure of caring for nore children. The
studi es nmentioned in this paper conclude that there will be



virtually no inpact on the overall dependency ratio in Africa,

but that the disease-related dependency ratio is likely to

i ncrease. The inpact on | abor productivity, both in industry and
agriculture, could be severe, but will vary greatly dependi ng on
t he specific epidem ol ogi cal and denographic patterns within
different areas. Finally, the interventions that will nost
likely have the greatest inpact are those targeting behavior
change, particularly in reduction in the nunber of sexua

partners and in the use of condons.
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